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[57] ABSTRACT

An apparatus and method for producing mail pieces. The
apparatus includes a first printer for printing documents and
a second printer for printing envelopes and a mail finishing
unit for receiving the printed documents from the first
printer and the envelopes printed with corresponding
addresses from the second printer and inserting the docu-
ments into the envelope to form and frank a mail piece. The
apparatus operates under the control of a single stream of job
data from a host computer, where the job data includes a job
header defining default mail piece attributes and mail piece
records which include document data and address data, and
which may include specific mail piece attribute data for each
corresponding mail piece. The apparatus control mechanism
partitions the data stream and controls the first printer to

~print the documents while controlling the second printer to

separately print the envelopes which are moved along a
separate path to an insert station where the mail piece is
formed. The apparatus also includes data stores of postal
rates and of per item rating characteristics of items of
materials used to form mail pieces.

18 Claims, 9 Drawing Sheets

0

142

DETERMINE
ITEMS OF
MATERIAL

T PER
M WGTS

ITE

150

CALCULATE
WEIGHT

157

GET CLASS

POSTAGE

YES

OF SERVICE
AND COMPUTE

146

155
SPECIAL -
SERVICES?

POSTAGE -
POSTAGE »
SPECIAL

SERVILE FEES

162

160

RETURN
POSTAGE
VALUE

-—ll-

EXIT



U.S. Patent Jul. 22, 1997 Sheet 1 of 9 - 5,650,934

FIG. 1

4

2
GRAPHIC MAIL '
HOST JOB DATA
INPUT COMPUTER APPARATUS
| |llll'

B




5,650,934

Sheet 2 of 9

Jul. 22, 1997

U.S. Patent

A okl shils wge AR ek el

E-3¢

¢ - V1V(
Jd0 1JANd

¢-3¢

¢3d | 19d

¢ - V1vd
IN3WNI00

Ly

¢c

"

LLLLL L

Hi

1-3¢

-3¢
E-9¢

[ - VIV(

4d0 13ANS

NNNNNNN
RRRXKK

cc

c 9l

JUd] " 129d]19d

)
¢
2

¢-J¢

P - ViV
IN4WNJI00

om\\

A

n

L LS

N\,

B

-3¢

AN NNN

530V JH

S

¢l



U.S. Patent Jul. 22, 1997 Sheet 3 of 9 5’650,93 4
FIG. 3
30
0RD 37
W
APPLICATION

NANE —— FEEDER 40
SLECTION-

38
- DEAR —~ 36 FOLD /
RIABL | PLEASE BE ————— TYPE-
—" N e T st ]
ADDR SR oSTA
I I, R R

VA%EEFEES T WEIGHT-
| SINCERLY (OPT)

ETC.

e ——————— |

LAYQUT - 47
FONT -
RETURN

ADDR-
ETC




U.S. Patent Jul. 22, 1997 Sheet 4 of 9 5,650,934

FIG. 4
OPERATOR
TO DISPLAY INPUT
44 , A
GF;%!%IC GRAPHIC DOCUMENT DATA GRAPHIC | JOB DATA

40

FEEDER
SLECTION-

FOLD
TYPE-

SEAL
MODE -

POSTAL
DATA

WEIGHT-
(OPT.)

ETC.

NAME

ADDR

~ QOTHER
VARIABLES

J’(*-BE

NAME

ADDR.

OTHER
VARIABLES




5,650,934

-Sheet 5 of 9

Jul. 22, 1997

U.S. Patent

'-_---- o i

HITI04.LNOD 430334 |
NOI LOW 36
i [~]! ‘e
AL L.

NIINI _
HJLINItHd _
_

LNJWNJ00
09

H4 TI0HINOD

ddLINIdd

HALNAWOD | |

LSOH
25 -

d4.dd J9V1S0d
TWNH41Xd OL

b/ om.w -~ ¢B

amoumnon | L i

NOI 10K

- H344N8

JHOLS Cr-vor {6

it |

JHOLS
mm;ﬂmw%zou HIINIHd VIJIONI
3d0T13AN3 03X14 /9
001 33

daN4d0 _
dv 14 H4 110HINGJ
NOILOW

HOLYHI1300Vh-== 0LV IWNJIVf-ommmmeePmmeccocmm  YIQI0d  posmmmoczecoc-em] HIIHISNI {-----o HINILSIOW {--n=----
H”HHHHW | -

£-¥01

——— T T T —— i —
ke e —— o Er E——————— = —— — e SRR Y A Se—— — ek Al — — —_— - —— — e ——— -y SRR el bk Sl ek R Sl dEm O SSSS———— EESY S SIS S S IS S O il s ey R S SIS, T T S SIS S SIS S T -

350 13
dv 14

0b
[ |

vb

3B




5,650,934

Sheet 6 of 9

Jul. 22, 1997

U.S. Patent

H3INIHd
1d0 1JANJ
0l

INIINI
INIHd
IN3WNJ00
01

HIS0T) HINIO . 430334
HINIV LS dv 14 dv 4 HILHISNI  HOLVINWNIJY 1H3SNT
0l 0l 0l 0L 0L 01
430334
HI VIS HINILSION H34-4n8 H30104 48 HO1VYHI1300V
0l 0l 0L 0l 0l 0L
T0HINO) T04LNOD
NOI LOM NOILOW
£-0€ T 1-0€T -2-0ET
JIV4HILNI
HOLVH3dO
821
HIAIHC H344NE HITI0HLNOD H31 I
HIINIHd v1va /H0 L INOM HOLYHINI9 39¥1S0d
3d013IAN3 3d01IANT NOI 1JNQ0Hd JINGIHLLY /11~  T¥NH3ILX3 0L
. 3031d TIVH A4 VN
b1l H 021 - L WILI/19M
V1va 3d0713ANT "=
J9vd INIHd s~ >3ve ViSO
. 3Sva V1vQ
SNINOL TOHLNOD
J9vd NI
HIATHO JOV4HIINI
T mwmamm EMHMJMMMHZH HISHVd 0
INTH - j
5 2 11 . cil 011
bl g 914

NI
V1v0
80r



Sheet 7 of 9

Jul. 22, 1997

U.S. Patent

Mk eeessssssshl - " 2 2—SESESSSSS—_—_—_— -
T TE—— el L. I LSS B TS LSS B W e Sy e ey ey el el ey g sl SR SESEe————8
llEl'IlI]"l}llllllIlllll f—

5,650,934

- e AuiveEees bk an G W T DTSRRI A el ey e bl Ssleesssleessssy s

EERE

g/ 163SNI HITIOHIND) 43033
. NOILOK W

’-‘---- 4 W

2-h0T
HOLVHTI 1300V E-—-#HOLY INWNDIVmmmmmmmJmmoceemmd 430104 |-zomomcm-e-cewml YILHISNI |-==--=] HINILSIOW f-------- 30T
-9 B/ 08 GD.. o 0 Ty
% | | i | 43T108INOD — |
“ NOI 10K HITV3S

ANIONS

_ _ -2 r
| G3iNTHd | | HITIOHLNO? [ m L g
|1 INawnooo | | NOI 1OW .
m 03 | 101 43448 HIL 3
” _ 3HOLS I-40T P Leg :

HITIOHINOD | . F Lo
| | u3INIbd viva . [ i Bt
L NN LRI B HINOV LS

" 00T 99 — 0 -
s 1| — ]
1SOH
25 ,/.om



5,650,934

Sheet 8 of 9

Jul. 22, 1997

U.S. Patent

H31 AW
39V 1S0d HINId0
TVNBJINI H31v3S HINJISIONW dv 14 H3lH4SNI  HOLV INKWNJJY
Ol 0l 0l 0L 0l - 0l
H3S01) _
HAAIVIS dVv 1 d144NY H30104
0l 01 0l 0l
10HLINOD 10H1NOD
NOILOW NOI1OW
~:.m-omﬁ _ mﬁ.ﬁ-omﬂ
H3INIHd H3AIH( H349N8 H3 T10H1INOD
3d013ANA HALNIHd V1v(Q {40 L INOW

0l 1d0 1JANJ 340 13ANS NOI1JNG0Hd
- 3J3ld 11V -
bl Bil -

ViVQ Jd013ANS

39Vd iINIHd

49vd I5vdidd

SNI0L
JOvd

ANIIN

HIATHG
INIHd H31 IHdHILNT
INIWNI0C wh,mw_”_z um_ I9vd 104
0l
b .
- 221 Il g 97

d30434
1H4SN]
01
EEER
Blale d01vd3 140V
0l 0l
T0HENOD
NOLL1OW:
¢-0ET
BNV ElEILI
HOLVHAdO /1T

el

WA1I/19M

HOLVHINID

J1N8IHLLYV SdLvd 1V150d

3031d IWM
T 3SVE V1V(
911

v1v(
JOHINGI
N4
44 -

bil

NI
V1V(
g0r



U.S. Patent

Jul. 22, 1997 Sheet 9 of 9

FIG. 9

START

140
NO

DE TERMINE
POSTAGE?

YES
142
YES“"I'EE!!!!’II"'
NO

DETERMINE {148

ITEMS OF
MATERIAL

ce7 PR | 190
TTEM WGTS

| cALCULATE |t
WEIGHT |

GET CLASS | _14¢
OF SERVICE

AND COMPUTE
POSTAGE

156

NO SPECIAL

SERVICES?

POSTAGE =

POSTAGE » |/ 10¢
SPECTAL
SERVICE FEES
160

RETURN
POSTAGE EXIT
VALUE

5,650,934



5,650,934

1

SYSTEM FOR PREPARING AND FRANKING
A MAIL PIECE

BACKGROUND OF THE INVENTION

The subject invention relates to a system for producing
and franking a mail piece. More particularly, it relates to a
system for producing mail pieces which system is suitable

for use with microcomputers and standard word processing
software in an office environment.

Many systems for producing mail pieces directly from the
printed output of a data processing system have been pro-
posed in the past. For example, U.S. Pat. No. 5.283.752; to
Gombault et al.; issued Feb. 1, 1994 discloses a mail
preparation system wherein a data processing system con-
trols a linear mail preparation apparatus. The data processing
system controls a printer to print documents which, after
printing, pass, under the control of the data processing
system, through a succession of stations such as a burster, an

insert feed station, an address printer, a postage meter and
the like.

Similarly, U.S. Pat. No. 4,800,505; to: Axelrod et al;
issued Jan. 24, 1989, discloses a system wherein a data
processing system prints documents and marks them with an
identification code, and simultaneously downloads param-
eters for controlling the operation of a mail preparation line
to a database. As the documents are fed into the mail
preparation line, the identification code is scanned and used
to access the database to determine the parameters for each
mail piece to be produced from the corresponding docu-
ments.

Other systems for inserting documents into windowed
envelopes so that an address printed on the document is
visible, or system for printing self-mailer forms which are
then folded and sealed to form mail pieces are also known.

A system where an envelope form is printed in sequence
with documents and later accumulated with the documents,
then wrapped around the documents and sealed to form the
mail piece is described in U.S. Pat. No. 5,067.305: issued
‘Nov. 26, 1991; to Baker et al.

U.S. Pat. No. 4,797,830; to: Baggarly et al. describes an

inserter system which has a capability to compute postage
tor a mail piece based upon predetermined weights for
inserts included in the mail piece.

While such systems are perhaps suitable for their intended
purpose heretofore no system has been available to mailers
of moderate size (i.e. who mail on the order of a few
thousand pieces a month), who wish to produce high quality
mail runs. Systems such as that taught by Gombault et al.,
Baggarly et al. and Axelrod et al. are intended for large scale
mailers using main frame computers and high capacity
inserter systems, while windowed envelopes and self-
mailers have an unfortunate “junk mail” aspect.

Accordingly, it is an object of the subject invention to
provide a system for producing and franking moderately
sized mail runs of a high quality, and which is suitable for
use in an office environment with standard microcomputers
and word processing programs.

BRIEF SUMMARY OF THE INVENTION

The above object is achieved and the disadvantages of the
prior art are overcome in accordance with the subject
invention by means of a system and apparatus for producing
a mail piece, wherein the apparatus includes a first printer
for printing a document and a mail finishing unit for receiv-
ing the document from the first printer and combining the
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document with an envelope to form a mail piece. The mail
finishing unit includes a mechanism for franking the mail
piece. The apparatus also includes a controller which is
responsive to mail piece data; the mail piece data including
first data for defining the document and second data for
defining the address to be printed on the document and
postal data defining a class of postal service and any special
services for the mail piece and, optionally, a weight for the
mail piece. The controller controls the first printer to print
documents in accordance with the document data, and
accesses a data base of postage rates to determine a postage
amount for the mail piece and controls the franking mecha-
nism to frank the mail piece with that amount.

Preferably, the controller also includes a capability to
access a second data base of per item weights to calculate a

weight for the mail piece if the weight is not included in the
mail piece data.

The system of the subject invention also includes data
processing apparatus for:

generating document data descriptive of a document in
the mail piece;

appending attribute data to the document data to form
mail piece data descriptive of the mail piece; and,

transmitting a digital signal representative of the mail

piece data to the apparatus.

In accordance with one aspect of the subject invention the
document data includes graphic data representative of an
image of the document.

In accordance with another aspect of the subject invention
the apparatus includes a second printer which both prints an
address on the mail piece envelope and prints a franking
indicia on the envelope.

In accordance with another aspect of the subject invention
the apparatus communicates with a class 2 postage meter
which returns at least a variable portion of the indicia to be
printed by the second printer. |

In accordance with yet another aspect of the subject
invention the mail piece is printed with a scannable repre-
sentation of the postage amount.

In accordance with still another aspect of the subject
invention the franking mechanism includes a substantially
conventional postage meter.

Other advantages and objects of the invention will be
apparent to those skilled in the art from consideration of the
attached drawings and of the detailed description set forth
below.

BRIEF DESCRIPTION OF THE DRAWINGS

Various preferred embodiments of the subject invention
are shown 1in the attached drawings, wherein substantially

similar elements common to different embodiments are
numbered the same.

FIG. 1 is a schematic block diagram of a system in
accordance with the subject invention. |

FIG. 2 is a schematic representation of job data defining
a mailing job.

FIG. 3 is a schematic representation of the data flow in a
host computer in producing the job data of FIG. 1 with text
input.

FIG. 4 is a schematic representation of the data flow in a
host computer in producing the job data of FIG. 1 with
graphic input. |

FIG. 5 is a schematic block diagram of the flow of mail

production apparatus used in one embodiment of the system
of FIG. 1.
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FIG. 6 is a schematic representation of the fiow of control
data in the apparatus FIG. 5.

FIG. 7 is a schematic block diagram of the flow of mail
production apparatus used in another embodiment of the
system of FIG. 1.

FIG. 8 is a schematic representation of the flow of control
data in the apparatus FIG. 7.

FIG. 9 is a flow diagram of the operation of the apparatus
of FIGS. 5 and 7 in determining postage for a mail piece.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE SUBJECT

INVENTION

FIG. 1 shows a system in accordance with the subject
invention which includes host computer 2 which commu-
nicates with mail production apparatus 4. The system of
FIG. 1 also includes conventional display 6 and keyboard 8
through which an operator inputs document data descriptive
of a documents to be included in mail pieces and other
information defining various attributes of the mail pieces.
The system also includes an input for input of graphical data
representative of a graphic images of the documents from
sources such as facsimile transmitters or document scanners
(not shown).

In FIG. 2 a schematic representation of job data 10 for
controlling an apparatus in accordance with the subject
invention to produce a mailing job, i.e. a sequence of mail
pieces, is shown. Job data 10 includes job header 12 and a
sequence of mail piece records 14, each of records 14
including mail piece data corresponding to a mail piece to be
produced in the job. Job header 12 includes mail piece data
defining default attributes for each mail piece in the job;
including the number of document sheets to be accumulated
for each mail piece, whether or not a pre-printed insert is to
be added to the document sheets, the manner in which the
accumulated sheets are to be folded, whether or not a BRE
(i.e. business return envelope) is to be inserted into the
envelope with the folded accumulation, and whether or not
the mail piece is to be moistened and sealed.

Preferably job header 12 also defines a job type: whether
not envelope data is present (i.e. if a window envelope is to
be used), whether all mail pieces include a uniform number
of document sheets, and whether or not inserts vary among
the mail pieces; as well as an optional job name to be
displayed while the job runs. Job type data allows the system
to anticipate simpler jobs (e.g. there is no need to execute
code associated with envelope printing if the job type
defines a window envelope) and confirms that the absence of
unneeded atiribute data is not an error. It is also within the
contemplation of the subject invention that, for completely
uniform jobs a format which did not include mail piece
header 18 could be used. Of course if such a system were
intended to process both uniform and non-uniform jobs, job
header 12 would specify if mail piece headers 18 were
included.

Each of records 14 corresponds to one mail piece to be
produced, and includes mail piece header 18, document data

field 20, and envelope data field 22. Mail piece header 18
includes the same (or a subset of the) mail piece data
elements included in job header 12 to define the mail piece

attributes specific to the corresponding mail piece.
Document data 20 is mail piece data defining a sequence
of document pages to be printed by the document printer as
will be described below. It is a particular advantage of the
subject invention that document data 20 can be completely
compatible with standard laser printers and the output of
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4

standard word processing programs and described in a
conventional page description language such as the Hewlett
Packard PCL5 language, or equivalent. Envelope data field
22 includes an address to be printed on the envelope.
Preferably this address will be extracted from document data
by the host computer in any convenient manner such as the
identification of address fields in the document data, as will
be described further below.

Fields 18, 20 and 22 are separated by unique separators
26-1, 26-2, 26-3 and 26-4 and data 10 also includes an End

of Job marker 28 to identify the end of the job.

In accordance with an embodiment of the subject
invention, either or both of the document data and the
envelope data can be graphic data directly representative of
an image of all or part of a document or an envelope, as will
be described further below.

FIG. 3 shows the data flow in host computer 2, which is
preferably a microcomputer of the type commonly used in
an office environment, in creating job data 10 in text form.
A commercial word processing program, such as that sold
under the trade name “Word” by the Microsoft Corporation,
executes a conventional merge application to merge variable
data 32, which includes name, address and other variables to
be printed on the documents with a previously input form 36
to create document data. The document data is input to
driver 37 and driver 37 creates the job data by extracting an
address from the document data and accessing data store 38
to define the mail piece attributes, previously defined by the
system operator.

Driver 37 extracts the address from the document data in
any convenient conventional manner, such as by the use of
a predetermined field within the document data, or the use
of an algorithm based upon the detection of alphanumeric
combinations typical of zip codes, state names, city names,
etc., as is also known. Driver 37 also accesses data store 38
to obtain the attribute information which includes processing
attributes 40, such as feeder selection, fold type, sealing
mode etc., which control operation of apparatus 4 to produce
the mail piece in the desired form, as will be described
further below. Data store 38 also includes postal attributes
for the mail piece; such as the class of postal service to be
used, any applicable discounts, or any special services (e.g.
special delivery) required. Data store 38 can also include the
mail piece weight if it is known.

Preferably driver 37 also gets job type data 42 from data
store 38 for inclusion in job header 12. Driver 7 then adds
separators 26-1 through 26-4 to create header 12 and records
14, as described above. It is well within the skill of a person
of ordinary skill in the programming arts to modify a word
processing application or produce a special application
which would enable a system operator to input such varying
attribute data for mail piece headers 18, and details of such
applications need not be described for an understanding of
the subject invention.

FIG. 4 shows the data flow in host computer 2 in creating
job data in graphic or mixed graphic and text form. Graphic
data directly representative of images of documents to be
included in mail pieces is input to and stored in graphic page
buffer 44. Graphic document data is input to graphic driver
46 which creates the job data. Graphic driver 46 accesses
data store 38 to define the mail piece attributes. Graphic
driver 46 also assesses variable data 32 to determine names
and addresses for the mail pieces. If the graphic document
data is complete variable data 32 is only needed to define the
envelope data for the mail pieces; however, names,
addresses and other variables can be inserted in fields in the
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graphic document data, either in predefined fields or in fields

designated by a system operator who examines the graphic
document data on display 6.

Preferably, in embodiments where apparatus 4 includes a
printer which has a capability to print mixed graphic and text
data the job data is transmitted with variable data 32 in text
form; however in other embodiments graphic driver 46 can
convert variable data 32 into graphic form before merging it
using conventional character generation technology.

As with driver 37, the various features of graphic driver
46 are known and the programming of such a driver would
be well within the capabilities of a person skilled in the art.

Turning to FIG. 5, apparatus 4 is connected to host
computer 2 to receive job data 10 as an electronic digital
signal which is generated as described above. Apparatus 4
includes document printer 56, which is preferably a laser
printer including printer controller 58 and a conventional
document printer engine 60, which is preferably a Canon
model LBP-NX, and a mail finishing unit 64 which receives
the printed documents from printer engine 60 and inserts
them into envelopes to form mail pieces in accordance with
the mail piece data, as will be described below. Note that it
1s a particular advantage of the subject invention that host

computer 2 connects to document printer 56 in a manner
which is substantially identical to the manner in which

microcomputers connect to conventional laser printers, and
which requires only the minor software modification to add
address data and attribute data to the document data, which
is produced by conventional word processing software or by
conventional document scanning devices such as scanners or
facsimile systems. (not shown)

Printer controller 88 receives job data 10 from host
computer 2 and parses the data; sending the attribute data
from either job header 12 or mail piece header 18 to mail
finishing unit controller 100, and sending document data 20
to document printer engine 60, as will be described further
below. Mail finishing unit controller 100 stores mail piece
attributes 40 from job header 12 for default control of the
production of each mail piece and downloads common
elements of the address to be printed on the envelopes to
envelope printer 66. Preferably envelope printer 66 includes
an integral controller which will render the text characters

received from mail finishing unit controller 100 into appro-

priate control signals to render an image of the address in
accordance with the address data, the font, the layout etc.

Envelope printer 66 also stores the fixed portion of postal
indicia to be printed on the envelope when the mail piece is
to be franked in data store 67. When a mail piece is to be
franked finishing unit controller 100 determines the weight
of the mail piece and determines the appropriate postage
value for the mail piece in a manner which will be described
more fully below. Controlier 100 then requests a postal
indicia from a class 2 meter (not shown) which, assuming
the request is granted, returns the variable portion of the
indicia to controller 100. Controller 100 downloads this
variable data to printer 66 together with address and other
information to be printed on the envelope. Printer 66 then
renders the full image to be printed on the envelope,
combining the fixed portion of the indicia stored in data store
67 with the variable portion received from controller 100 to
frank the mail piece.

(Class 2 meters are postage meters which dispense and
account for pre-paid postage as do traditional postage meters
but which use non-secure printers such as ink jet printers to
print indicia. Where traditional, class 1, meters use rotary or
flatbed print heads to print indicia which include complex,
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6

arbitrary images and special inks to protect against coun-
terfeiting of indicia, class 2 meters incorporate encrypted
information in the indicia to protect against counterfeiting
while allowing use of non-secure printers, such as printer 66.
Such meters are known in the art and a further description
of their operation is not necessary for an understanding of
the subject invention. Prestorage of fixed portions of indicia,
as in the preferred embodiment described above, is
described in, for example, published European patent appli-
cation no.: 0,578,042 2A; filled Jun. 21, 1992; to: Stephan
Gunther.)

Alternatively the postage amount may be down loaded to
printer 66 for printing as a scannable representation such as
a bar code or other form of representation which can easily
be automatically scanned and recognized so that the mail
piece can later be scanned and franked off line.

Envelope printer 66 is also preferably an ink jet printer
and the printed envelopes are output from printer 66 to a
drying buffer station 68 which extends the transport time of
a succession of envelopes as they are output by envelope
printer 66 to allow the printed address time to dry. Since a
number of envelopes, preferably up to 6, are stored in buffer
68 printer controller 58 does not forward documents for
printing to printer engine 60 until buffer 68 is loaded. That
is, until drying buffer 68 is either filled to capacity or until
an End of Job (EOJ) code is detected and the system knows
that the last envelope is in buffer 68.

After the printed address has dried on the envelope the
envelope proceeds to flap opener station 72 where the
envelope flap is opened prior to insertion of the documents
and possibly other items.

When drying buffer 68 is loaded printer controller 58
outputs a page of document data to document printer engine
60 which prints that page in a conventional manner. As the
page 1s printed it is received by accelerator station 76, and
as printer engine 60 releases the printed page accelerator
station 76 accelerates the page to the faster speed at which
matl finishing unit 64 operates.

Accelerator station 76 then transfers the printed page to
accumulator station 78 and, if a plurality of pages are to be
included in the mail piece the above described operations are
repeated until all the document pages are in accumulator
station 78. If the mail piece attributes specified for the mail
piece include a preprinted insert such a preprinted insert may
be fed from insert feeder 96 to accumulator station 78 since
the higher operating speed of a mail finishing unit 64 will
allow time for this without slowing the operation of docu-
ment printer engine 60.

Once complete, the accumulation of printed document
pages and any preprinted inserts are transferred from accu-
mulator station 78 to folder station 80 where the accumu-
lation is folded into either a “C” or “Z” fold as specified in
the mail piece attributes. Once the folded accumulation is
present at folder station 80 the envelope, with its flap open,
is fed (or has been fed) to inserter station 82 and the folded
accumulation is transferred from folder station 80 to inserter
station 82 for insertion into the envelope. If specified by the
mail piece attributes a BRE is fed from BRE feeder 98 and
also inserted into the envelope.

The mail piece (i.e. the envelope with all printed docu-
ments and any preprinted inserts and BRE’s inserted) is fed
from inserter station 82 to moistener station 84 where the

envelope flap 1s moistened if the mail piece is to be sealed.

The mail piece then proceeds to flap closer station 86, sealer
90 and output stacker 94 where the completed mail piece,

including all preprinted inserts and BRE’s, with an address
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and possible return address printed on a conventional
envelope, and which has been sealed if so specified, is output
for delivery to the postal service.

The various stations described in mail finishing unit 64
perform functions which are well known in the mail prepa-
ration art and implementation of such stations would be well
within the skill of those of ordinary skill in the mail

preparation arts.

In a preferred embodiment of the subjectinvention drying
buffer 68 is formed as an arrangement of four helical screws
arranged to support an envelope and transport the envelope
as the screws rotate, as described in commonly assigned,
U.S. Pat. No. 5,429,349 filed May 2, 1994 and issued Jul. 4,

1995, which is hereby incorporated by reference.

Turning to FIG. 6 the operation of apparatus 4 is con-
trolled in accordance with job data 10 by the execution of
various software modules resident in printer controller S8,
mail finishing unit controller 100, and motion controllers
104-1, 104-2 and 104-3. It should be noted that the parti-
tioning of these modules among the various controllers
forms no part of the subject invention as claimed and that,
in principle, all the functions of apparatus 4 could be
controlled by a single controller of sufficient capacity.

Job data 10 is input from host computer 2 to host interface
110, which is resident in printer controller 58. Interface 110
is preferably a standard interface for managing a serial
protocol such as the RS 232 protocol, or a standard parallel
or network protocol. Job data 10 is then transferred to parser
112 which outputs document data from field 20 to page
description language (PDL) interpreter 114 and envelope
data from ficld 22 to envelope data buffer 118 in mail
finishing unit controller 100. Parser 112 also outputs mail
finishing unit control data, which is default attribute data
from job header 12 or specific mail piece attribute data from
mail piece header 18, and the EOJ to mail piece attribute
generator 116.

Mail piece attribute generator 116 receives the mail
finishing unit control data which is expressed as codes
descriptive of a mail piece; (e.g. codes which would describe
a mail piece having 1 printed page, a preprinted insert, no
BRE, which is to be sealed) and converts these descriptive
codes into commands for the operation of the various
stations and printers in mail finishing unit 64. Default
commands are stored permanently for the duration of a job
while commands found in mail piece header 18 are stored
only for the production of a corresponding mail piece.
Preferably common information for printing the envelopes is
transterred to the integral controller of envelope printer 66.
Mail piece attribute generator 116 also responds to the EOJ
code to identify the last mail piece to assure that the mailing
job is properly terminated and the last mail piece completed.

Returning to interpreter 114, the document data, which is
expressed in a conventional page description language such
as PCLS3 is interpreted at 114 in a conventional manner into
an appropriate set of printer commands to drive the print
engine used. As each page is translated it is stored in page
buffer 122. Such interpretation and buffering of document
pages is conventional in the laser printing art and need not
be described further here for an understanding of the subject
invention except to note that buffer 122 is substantially
larger than is normally found in a commercial laser printer
for office use since it is desirable that pages be stored until

a mail piece is output from apparatus 4 to facilitate recovery
from jam conditions.

Once the first envelope is available data is transferred
from page buffer 122 to print engine driver 124 which
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renders the print commands into appropriate control signals

to generate an image of the page at document printer engine
60.

Also as each page is interpreted interpreter 114 transmits

‘a page token to mail piece production monitor/controller 120

which is resident in mail finishing unit controller 100.
Monitor/controller 120 updates these tokens as pages move
through mail finishing unit 64 to track the pages and to
facilitate recovery from jam conditions.

When monitor/controller 120 detects the presence of
envelope data in buffer 118 it fransfers the envelope data to
envelope print driver 119 which controls envelope printer 66
to print the envelope data on the envelope in accordance
with the previously determined attribute data defining the
common elements of the envelope address and, for mail
pieces to be franked, the variable portions of the indicia
which have been determined by attribute generator 116 as
will be described more fully below. It should be noted that,
since envelope printer 66 includes an integral controller,
driver 119 is substantially simpler than driver 124. And, as
with print engine driver 124, the control of envelope printer
66. which is preferably an ink jet printer, is conventional and
need not be described further here for an understanding of
the subject invention except to note that buffer 118 is also
somewhat larger than normal so that envelope data may also
be recovered in the case of a jam.

Mail piece production monitor/controller 120 will then
continue to print envelope data from buffer 118 as it is
available until drying buffer 68 is loaded; that is until buffer
68 is completely full or an EOJ code is detected and
monitor/controller 120 recognizes that the last envelope is in
drying buffer 68. Then, when drying buffer 68 is loaded
monitor/controller 120 signals page buffer 122 to release the
next page to engine driver 124, and when document printer
engine 60 is ready signals driver 124 to print the page. If
multiple pages of documents are to be included in a mail
piece, as defined by the mail piece attributes generated at
116, monitor/controller 120 continues to release pages from
buffer 122 until all pages for a mail piece are printed.

Once monitor/controller 120 has released the last page for
a mail piece it determines if the EOJ code has been detected
and the last envelope is in drying buffer 68. If not the next
envelope data in buffer 118 is printed and drying buffer 68
is advanced and pages for the next document are released
from bufter 122, as described above. Once the EQJ code is
detected and monitor/controlier 120 recognizes that the last
envelope has been printed and is in drying buffer 68 monitor
controller 120 will cease printing envelopes but will con-
tinue to release pages from page buffer 122 until the last
envelope 1s fed from drying buffer 68 to inserter station 82
so that the last mail piece in a mailing job is properly
processed through mail finishing unit 64.

As pages are released from document printer engine 60
they are processed through mail finishing unit 64 as
described above. Monitor/controller 120 accesses the mail
piece attributes generated at 116 and issues appropriate

~ commands to motion controllers 104-1, 104-2 and 104-3 to

635

control the various stations appropriately to produce mail
pieces having the desired attribute. These commands are
received by motion control software 130-1, 13-2 and 130-3,
which are resident in corresponding motion controllers
while 104-1, 104-2 and 104-3 and which generate appro-
priate control signals for various motors and actuators in
mail finishing unit 64 and which monitor various sensors in
unit 64 to produce a mail pieces having the desired
attributes. Detailed design of the motion controllers and
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associated software will depend in general on the detailed
design of the various stations of mail finishing unit 64 but is
well within the skill of a person of ordinary skill in the
digital control arts as they are applied to the mail processing
art. A particularly suitable form of motion controller wherein
identical motion control software can be adapted to various
stations by downloading of appropriate data is described in

commonly assigned, co-pending U.S. patent apphcatlon Ser.
No. 08/327,246; filed Sep. 29, 1994 Wthh is hereby incor-

porated by reference.

In the preferred embodiment shown, motion control soft-
ware 130-1 controls accumulator station 78, folder station
80, inserter station 82, drying buffer 68 and flap opener 72;
motion control software 130-2 controls accelerator 76, insert
feeder 96 and BRE feeder 98: and motion control software
130-3 controls moistener 84, flap closer 86, sealer station 90
and stacker 94. In general this partitioning of control func-
tions is chosen to simplify wiring of mail finishing unit 64
and to minimize the need for time critical transfers of
information between controllers, and forms no part of the
subject invention as claimed.

Turning to FIGS. 7 and 8, another embodiment of the
subject invention is shown. In this embodiment mail pieces
are produced essentially in the same manner as described
above except that mail pieces are franked by substantially
conventional postage meter 96 which is incorporated in mail
finishing unit 4 between sealer 90 and stacker 94. As a mail

piece to be franked is processed through sealer 90 motion

controller 104-3 sets meter 96 in a conventional manner to
print a postal indicia of the proper value. In FIG. 8, attribute
generator 116 determines the postage value in the same
manner as described with regard to FIG. 6, as will be
described below. However, instead of requesting the vari-
able portion of an indicia from a class 2 meter for printing
by envelope printer 66, the postage value is transferred to
monitor/controller 120. when motion control 130-3 signals
that the corresponding mail piece is being processed by
sealer 9 controller 120 down loads the appropriate postage
value to be set into meter 96 by motion controller 104-3.
Meter 96 then imprints the mail piece with a conventional
letterpress indicia and outputs the mail piece to stacker 94.

In either embodiment described above, an error condition
can occur if the meter funds are exhausted before the job is
completed. The system can respond to such errors by halting
until the meter can be recharged in a conventional manner,
or by completing the job without franking and alerting an
operator that part of the job must be franked off-line, or in
any other convenient manner.

FIG. 9 shows a schematic flow diagram of the calculation

executed by attribute generator 116 in determining a postage
value for a mail piece to be franked.

At 140 generator 116 tests the data received from parser
112 to determine if the mail piece is to be franked. If the
answer is no then generator 116 exits the calculation. Oth-
erwise at 142 it tests to determine if the weight is known and
included in the data. If the weight has been previously
defined as part of the mail piece attributes, then generator

116 goes to 146 to determine the class of service defined in
the attributes.

If no weight is defined for the mail piece, at 148, generator
116 determines the number of sheets in the document and
other items of material included in the mail piece from. the
attribute data. Generator 116 then, at 150, accesses data store
101 to get per item weights from data base 117 and totals the
per item weights for all items in the mail piece, at 152, to
calculate the weight and goes to 146.

10

15

20

25

30

35

40

45

S0

35

65

10

At 146 generator 116 determines the class of service
defined in the mail piece attributes and accesses data base
119 in data store 101 to get postage rate data and calculate
postage for the mail piece. Then at 156 generator 116 tests
the attribute data to determine if there are any special fees

applicabie to the mail piece. (e.g. certified mail) If there are
no special fees generator 116 goes to 160.

It special fees apply the at 162 the fees are determined
from data base 119 and added to the postage.

Calculation of postage from the weight and class of
service and the any special services applicable is well known
and need not be described further here for an understanding
of the subject invention.

At 160 generator 116 returns the postage value to be used
to frank the mail piece and exits the postage calculation.

While in the preferred embodiment described above post-
age values are calculated based upon the weight of a mail
piece, other embodiments, which provide for rate calculation
based on any characteristic (hereinafter “rating
characteristic”) of a mail piece upon which a postal service
may chose to base rates (e.g. envelope size or width), are

well within the ability of those skilled in the art and are
considered to be within the scope of the subject invention.

The above description of preferred embodiments of the
subject invention has been given by way of illustration only,
and numerous other embodiments of the subject invention
will be apparent to those skilled in the art from consideration
of the above description and the attached drawings.
Particularly, other forms of mail finishing apparatus such as
that described in above referenced U.S. Pat. No. 5,067,305
are within the contemplation of the subject invention.
Accordingly Limitations on the scope of the subject inven-
tion are to found only in the claims set forth below

What is claimed is:

1. An apparatus for producing a mailpiece, said apparatus
comprising:

a) a first printer for printing a document in accordance

with mailpiece attribute data;

b) mail finishing means for receiving said document from
said printer and inserting said document into an enve-
lope to form said mailpiece, said mail finishing means
including means for franking said mailpiece;

¢) control means responsive to a digital signal represen-
tative of mailpiece weight and size for controlling said
apparatus to produce said mailpiece in accordance with
said mailpiece data, said mailpicce data including
document data defining said document; wherein

d) said control means is further for controlling said
franking means, and said control means includes a data
store for storing:
d1) a first data base of per item rating characteristics for

materials to be used to form said mailpiece

d2) a second data base of postage rates; and wherein
further,

e) said controller is responsive to said digital signal to
calculate a rating characteristic for said mailpiece as a
function of said per item rating characteristics and to
calculate a postage amount for said mailpiece as a
function of said rating characteristic and said postage
rates, and to control said franking means to frank said
mailpiece with said postage amount.

2. An apparatus as described in claim 1 wherein said

- materials include sheets and emrel()pes and said ratmg

characteristic is weight of said mail piece.

3. An apparatus as described in claim 1 wherein said
document data includes graphic data representative of at

least a partial image of said document.
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4. An apparatus as described in claim 1 wherein said mail
finishing means includes a second printer for printing an
address on an envelope.

5. An apparatus as described in claim 4 wherein said
franking means comprises said second printer.

6. An apparatus as described in claim 5 wherein said
apparatus communicates with a class 2 postage meter, said
meter returning at least a variable portion of a postage
indicia to be printed on said envelope by said second printer
and accounting for postage expended by said apparatus.

10

7. An apparatus as described in claim § wherein said

second printer prints said postage amount on said envelope

as a scannable representation.
8. An apparatus as described in claim 1 wherein said

franking means comprises a conventional postage meter.
9. An apparatus as described in claimm 1 wherein said
franking means prints said postage amount on said envelope
as a scannable representation.
10. An system for producing a
comprising:
a) data processing means for:
al) generating document data depending on weight and
size of a document in said mailpiece;
a2) appending attribute data to said document data to
form mailpiece data depending on weight and size of
a said mailpiece; and, |
a3) transmitting a digital signal representative of said
mailpiece depending on the weight and size of said
mailpiece to an apparatus for producing said mail-
piece;
wherein said apparatus comprises;

b) a first printer for printing a document in accordance
with mailpiece attribute data;

¢) mail finishing means for receiving said document from
said printer and combining said document with an
envelope to form said mailpiece, said mail finishing
means including means for franking said mailpiece;

d) controlling means responsive to said digital signal for

controlling said apparatus to produce said mailpiece in
accordance with said mailpiece weight and size, said

mailpiece, said system
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mailpiece data including document data defining said
document; wherein,

e) said control means is further for controlling said
franking means, and said control means includes a data
store for storing:
el) a first data base of per item rating characteristics for

materials to be used to form said mailpiece;

€2) a second data base of postage rates; and wherein
further,

f) said controller is responsive to said digital signal to
calculate a rating characteristic for said mailpiece as a
function of said per item rating characteristics and to
determine a postage amount for said mailpiece as a
function of said rating characteristic and said postage
rates, and to control said franking means to frank said
mailpiece with said postage amount.

I1. A system as described in claim 10 wherein said
materials include sheets and envelopes and said rating
characteristic is weight of said mail piece.

12. A system as described in claim 10 wherein said
document data includes graphic data representative of at

least a portion of an image of said document.

13. A system as described in claim 10 wherein said mail
finishing means includes a second printer for printing an
address on said envelope.

14. A system as described in claim 13 wherein said
franking means comprises said second printer.

15. A system as described in claim 14 wherein said
apparatus communicates with a class 2 postage meter, said
meter returning at least a variable portion of a postage
indicia to be printed on said envelope by said second printer
and accounting for postage expended by said apparatus.

16. A system as described in claim 14 wherein said second
printer prints said postage amount on said envelope as a
scannable representation.

17. A system as described in claim 10 wherein said
franking means comprises a conventional postage meter.

18. A system as described in claim 10 wherein said
franking means prints said postage amount on said envelope
as a scannable representation.

I T I N
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